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Giardia duodenalis (syn. G. intestinalis, G. lamblia) is an important intestinal parasite in a wide range of mammals, including humans. The 
role of dendritic cells in the immune response against G. duodenalis is poorly documented and has only been studied in the mouse, which is 
not a natural host for this parasite. The objective of this study was to investigate whether G. duodenalis trophozoites or their excretion-
secretion (ES) products activate and mature dendritic cells from cattle in vitro. 
Monocytes were isolated from 3 calves and incubated for 3 days 
with bo-GM-CSF and IL-4. Monocyte-derived dendritic cells 
(MoDCs) were incubated at 37°C for 18h with Giardia trophozoites 
(fig. 1) or ES. In the latter case, direct contact of trophozoites with 
DCs was prevented using 0.4µm cell culture inserts (fig. 2). 
 
Positive controls:  
- LPS (1µg/ml):  previously used as positive control for mice DCs    
   (Kamda and Singer, 2009) 
- PamCys3SCK4 (50µg/ml): previously used as positive control for  
   bovine DCs (Hope et al., 2003) 
The average fold increase of ovalbumin uptake by MoDCs from 3 
calves is shown in fig. 3. A dose dependent decrease of ovalbumin 
uptake was observed in MoDCs incubated with Giardia 
trophozoites, suggesting functional maturation.  
 
The average fold increase of expression of 3 maturation markers on 
MoDCs from 3 calves is shown in fig. 4. None of the maturation 
markers was up-regulated after incubation with Giardia trophozoites 
or ES. 
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Different than found in previous experiments in mice (Kamda and Singer, 2009), G. duodenalis did not cause an up regulation of surface 
markers on bovine MoDCs. Since functional maturation was seen this is consistent with a semi-mature DC phenotype. Semi-mature DCs 
are known to have undergone phenotypic changes consistent with maturation and present antigenic peptide to T-cells, however they lack 
sufficient expression of co-stimulatory molecules and cytokine production to induce T-cell responses (Lei and Hostetter, 2007). This will be 
tested with a mixed lymphocyte reaction, ELISA and qRT-PCR in the near future. 
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Figure 3. Fold increase relative to medium (+ stdev.) of ovalbumin uptake 
for different trophozoite / DC ratios (* p <0.05) 
Figure 4. Fold increase relative to medium of 3 maturation markers, for different trophozoite / DC ratios (*p <0,05) 
   
Conclusion 
Figure 1. 
MoDCs and live trophozoites 
Figure 2.  
Trophozoites in cell culture insert 
       FITC-labeled ovalbumin (DQ-ova, Invitrogen) uptake was measured by flow cytometry and fold increase compared to medium was calculated. 
       The median fluorescence intensity of 3 maturation markers (CD40, CD80, MHCII) was measured and fold increase relative to medium was    
         calculated. Mean values were compared using a one-tailed t-test, p-values <0.05 were considered significant. 
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